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(54) PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printed wiring board which 
is equipped with a capacitor laminate capable of suppressing a noise 
component with a wide range of frequency. 
SOLUTION: Conductive layers 30 of capacitor laminates 20 and 21 
are each provided on both the sides of a dielectric body 3 to serve as 
power supply layers 1 and grounding layers 2. A printed wiring board 
10 is equipped with the plurality of capacitor laminates 20 and 21 . Two 
capacitor laminates 20 and 21 selected out of a plurality of the 
capacitor laminates 20 and 21 are set different from each other in 
electric capacitance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The printed wired board characterized by the electric capacity of two or 
more capacitor layered products differing, respectively while having two or more 
capacitor layered products which made the conductive layer prepared in the both 
sides of a dielectric the voltage plane and the ground layer, respectively. 
[Claim 2] The printed wired board according to claim 1 characterized by making a 
signal plane intervene and changing between two capacitor layered products 
chosen from two or more capacitor layered products. 

[Claim 3] The printed wired board according to claim 1 characterized by making 
common the voltage plane or ground layer of two capacitor layered products 
chosen from two or more capacitor layered products, and changing. 
[Claim 4] The printed wired board according to claim 1 to 3 characterized by the 
dielectric constants of the dielectric in two or more capacitor layered products 
differing, respectively. 

[Claim 5] The printed wired board according to claim 1 to 4 characterized by the 
thickness of the dielectric in two or more capacitor layered products differing, 
respectively. 

[Claim 6] The printed wired board which carries out the laminating of the 
dielectric with which dielectric constants differ more than two-layer at least, and is 
characterized by changing the conductive layer of the both sides of this capacitor 



layered product as a voltage plane and a ground layer, respectively while having 
the capacitor layered product formed by preparing a conductive layer in these 
both sides. 

[Claim 7] As a dielectric, thermosetting resin and mean particle diameter the 
inorganic filler 0.01-5 micrometers and whose dielectric constant are 50-10000 It 
sinks into the base material whose thickness is 5-40 micrometers and whose 
dielectric constants are 5-30. This base material one sheet or by carrying out two 
or more sheet laminating The printed wired board according to claim 1 to 6 
characterized by thickness changing using at least one thing formed so that the 
average of roughness height of 10 micrometers - 1.0mm and a front face might 
be set to 1-7 micrometers and a dielectric constant might be set to 10-100. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printed wired board which is 

equipped with a capacitor layered product and formed. 

[0002] 



[Description of the Prior Art] In order to decrease the noise produced between 
the voltage planes and ground layers (ground plane) in a printed wired board 
until now, the approach of forming a bypass capacitor has been taken. That is, 
the above-mentioned noise component can be attenuated with the electric 
capacity of a bypass capacitor. 

[0003] And although the capacitor mounted in the external surface of a printed 
wired board has been conventionally used as the above-mentioned bypass 
capacitor, the capacitor layered product formed in the printed wired board itself is 
used with improvement in the speed of a digital instrument, and this approach 
attracts attention in recent years. 

[0004] Here, when using like before the capacitor mounted in the external 
surface of a printed wired board as a bypass capacitor, it is known that an 
inductance will arise and the effectiveness of noise control will decrease 
according to the current which flows to conductors, such as wiring which 
connects a capacitor and an electron device, and a through hole which connects 
a capacitor, a voltage plane, and a ground layer. Moreover, a capacitor has the 
inclination for the capacitor itself to affect the signal dependability of an electron 
device since it has not only electric capacity but the dielectric value, and this 
effect becomes so large that transmission speed becomes a high speed. Thus, 
he complicates a printed wired board mounting a capacitor in the external 
surface of a printed wired board not only has effect which signal dependability 
was not expected at the beginning, but, or it is understood enough that it is the 
thing to which a manufacturing cost is made to increase. 
[0005] On the other hand, when using the capacitor layered product formed in 
the printed wired board itself as a bypass capacitor, many capacitors mounted in 
the external surface of a printed wired board so far can be removed. That is, 
while this capacitor layered product is formed from two conductive layers which 
sandwich a dielectric and these both sides, these two conductive layers are a 
voltage plane and a ground layer, respectively. And while preparing the capacitor 
layered product formed by doing in this way one or more than it in the interior of a 



printed wired board, he is trying to connect the capacitor layered product which 
formed each electron device formed on the surface of the printed wired board in 
the interior of an electron device and a printed wired board by connecting with 
the voltage plane and ground layer of a pair electrically. [ in / by wiring / a printed 
wired board ] 

[0006] That is, even if it is not all, the need is almost lost by the above 
approaches and the capacitor mounted in the external surface of a printed wired 
board can arrange other electron devices now more efficiently by them by 
removing a capacitor from the external surface of a printed wired board in this 
way. Moreover, by preparing the capacitor layered product which has a voltage 
plane and a ground layer in the interior of a printed wired board, it was able to 
decrease wiring, or the number and die length of a through hole, and it makes 
manufacture of a printed wired board easy or not only makes cost into min, but 
has improved signal dependability greatly. 

[0007] By the way, it is adjusted by the electric capacity which can guarantee 
noise control by what was formed with the dielectric material which usually has a 
comparatively high dielectric constant as a capacitor layered product being used 
by that the electron device generally mounted in a printed wired board serves as 
a key factor which generates a noise, and changing the thickness of a dielectric, 
and the area of a capacitor layered product suitably from it, in order to realize 
noise control about each electron device. In addition, if it is called a dielectric 
constant, specific inductive capacity is meant idiomatically, and suppose that it is 
the same also in this specification. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, the approach of 
forming a capacitor layered product in the printed wired board itself with 
improvement in the speed of a digital instrument in recent years attracts attention, 
and this capacitor layered product is designed so that it may become the electric 
capacity which can control the noise component which has a mainly high 
frequency component. 




[0009] However, it is necessary to guarantee noise control in actuation of both 
not only the noise component that has a frequency component high as 
mentioned above but a high speed, and a low speed, and the cure against noise 
control at a low speed is conventionally performed about each electron device by 
the capacitor arranged on the external surface of a printed wired board made in 
use until now. 

[0010] This invention is made in view of the above-mentioned point, and it aims 
at offering the printed wired board equipped with the capacitor layered product 
which can control the noise component of a broad frequency range. 
[0011] 

[Means for Solving the Problem] The printed wired board concerning claim 1 of 
this invention is characterized by the electric capacity of two or more capacitor 
layered products 20 and 21 differing, respectively while it is equipped with two or 
more capacitor layered products 20 and 21 which made the conductive layer 30 
prepared in the both sides of a dielectric 3 the voltage plane 1 and the ground 
layer 2, respectively. 

[0012] Moreover, invention of claim 2 is characterized by making a signal plane 
40 intervene and changing between two capacitor layered products 20 and 21 
chosen from two or more capacitor layered products 20 and 21, in claim 1. 
[0013] Moreover, invention of claim 3 is characterized by making common the 
voltage plane 1 or ground layer 2 of two capacitor layered products 20 and 21 
chosen from two or more capacitor layered products 20 and 21, and changing in 
claim 1. 

[0014] Moreover, invention of claim 4 is characterized by the dielectric constants 
of the dielectric 3 in two or more capacitor layered products 20 and 21 differing, 
respectively in claim 1 thru/or either of 3. 

[0015] Moreover, invention of claim 5 is characterized by the thickness of the 
dielectric 3 in two or more capacitor layered products 20 and 21 differing, 
respectively in claim 1 thru/or either of 4. 

[0016] Moreover, the printed wired board concerning claim 6 carries out the 




laminating of the dielectrics 4 and 5 with which dielectric constants differ more 
than two-layer at least, and it is characterized by changing the conductive layer 
30 of the both sides of this capacitor layered product 22 as a voltage plane 1 and 
a ground layer 2, respectively while it is equipped with the capacitor layered 
product 22 formed by forming a conductive layer 30 in these both sides. 
[0017] Invention of claim 7 is set to claim 1 thru/or either of 6. Moreover, as 
dielectrics 3, 4, and 5 Thermosetting resin and mean particle diameter sink the 
inorganic filler 0.01-5 micrometers and whose dielectric constant are 50-10000 
into the base material whose thickness is 5-40 micrometers and whose dielectric 
constants are 5-30. This base material one sheet or by carrying out two or more 
sheet laminating It is characterized by thickness changing using at least one 
thing formed so that the average of roughness height of 10 micrometers - 1 .0mm 
and a front face might be set to 1-7 micrometers and a dielectric constant might 
be set to 10-100. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained. 

[0019] Drawing 1 shows an example of the gestalt of operation of the printed 
wired board 10 in invention of claim 1, and two capacitor layered products 20 and 
21 which made the conductive layer 30 prepared in the both sides of a dielectric 
3 the voltage plane 1 and the ground layer 2, respectively are formed in this 
printed wired board 10. Here, any of the conductive layer 30 prepared in the both 
sides of a dielectric 3 may be a voltage plane 1 or a ground layer 2. And if it is in 
the printed wired board 10 shown in drawing 1 in this way, two capacitor layered 
products 20 and 21 are formed, but it will not be limited especially if it is plurality. 
Moreover, if it is in the printed wired board 10 shown in drawing 1 , although two 
capacitor layered products 20 and 21 are prepared in the outside of a printed 
wired board 10, respectively as they put the insulating layer 60 which consists of 
thermosetting resin etc., they can also form the capacitor layered products 20 
and 21 in the interior of a printed wired board 10. In forming the above-mentioned 



insulating layer 60, it is not restricted especially, and the laminating of the well- 
known prepreg can be carried out, for example, it can carry out by carrying out 
heating pressing, and, on the other hand, the capacitor layered products 20 and 
21 can be manufactured using a base material as shown below, thermosetting 
resin, and an inorganic filler. 

[0020] That is, as a base material, the thing of 5-30 is not especially restricted for 
them, although 5-40 micrometers and a dielectric constant are desirable, and 
thickness can use paper bases, such as glass base materials, such as glass 
fabrics, a fiberglass mat, and glass paper, and linter paper, kraft paper. When 
there is a possibility that handling may become difficult for the thickness of a 
base material to be less than 5 micrometers and it exceeds 40 micrometers 
conversely, there is a possibility that thin shape-ization may become difficult and 
the electric capacity of the capacitor layered products 20 and 21 manufactured 
may become small. Moreover, if a dielectric constant uses the base material 
which has a higher dielectric constant in the range of 5-30, it becomes possible 
to reduce the amount of the inorganic filler added to thermosetting resin, and the 
capacitor layered products 20 and 21 can be manufactured, without spoiling the 
property of thermosetting resin original. However, there is a possibility that it will 
be necessary to make the inorganic filler of a high dielectric constant mix or 
adhere to a base material, and a base material may become very weak, it may 
be dealt with, and a sex may become difficult if the dielectric constant of a base 
material exceeds 30, it will be necessary to make the amount of the inorganic 
filler added to thermosetting resin as the dielectric constant of a base material is 
less than five conversely increase, and there is a possibility of spoiling the 
property of thermosetting resin original. 

[0021] Moreover, especially as thermosetting resin, it is not restricted and an 
epoxy resin, polyimide resin, polyphenylene oxide resin (PPO resin), 
polyphenylene ether resin, bismaleimide triazine resin (BT resin), a 
polybutadiene resin, etc. can be used, for example, one of sorts of these can be 
used independently, or two or more sorts can be mixed and used. As desirable 




thermosetting resin, it is epoxy resins, such as a bromination bisphenol A mold 
epoxy resin and a cresol novolak mold epoxy resin, and if such an epoxy resin is 
used, while being able to raise a dielectric constant and electric capacity further 
by adding an inorganic filler, the capacitor layered products 20 and 21 with 
adhesion better than the case where other thermosetting resin is used can be 
manufactured. 

[0022] Moreover, especially as an inorganic filler, although not restricted, it is 
desirable, and one of sorts of these can be used independently, or using a 
titanic-acid zirconic acid barium system ceramic, a titanium-dioxide system 
ceramic, a barium titanate system ceramic, a lead titanate system ceramic, a 
strontium titanate system ceramic, a titanic-acid calcium system ceramic, a 
titanic-acid bismuth system ceramic, a titanic-acid magnesium system ceramic, 
and a zirconic acid system ceramic can mix and use two or more sorts, for 
example. 

[0023] Moreover, although a well-known thing [ as / whose dielectric constants 
are 2.2-3.9, and 4.4-4.7 ] can be used as an inorganic filler, it is desirable to use 
the thing whose mean particle diameter is especially 0.01-5 micrometers and 
whose dielectric constants are 50-10000. If such an inorganic filler is used, a high 
dielectric constant and the capacitor layered products 20 and 21 of high electric 
capacity can be manufactured rather than the case where other inorganic fillers 
are used. In addition, in case an inorganic filler is mixed with thermosetting resin 
as the mean particle diameter of an inorganic filler is less than 0.01 micrometers, 
and a varnish is prepared, while the viscosity of a varnish increases and sinking 
[ of the varnish to a base material ] in is barred, in case laminate molding of the 
base material which sank in the varnish is carried out, when there is a possibility 
that the melt viscosity of a varnish may increase and a moldability may worsen 
and mean particle diameter exceeds 5 micrometers conversely, there is a 
possibility that thin shape-ization of the capacitor layered products 20 and 21 
may become difficult. Moreover, if a dielectric constant uses the inorganic filler 
which has a higher dielectric constant in the range of 50-10000, the total amount 
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of the inorganic filler to add can be reduced, and the capacitor layered products 
20 and 21 can be manufactured, without spoiling the property of thermosetting 
resin original. However, when the dielectric constant of an inorganic filler 
exceeds 10000, change by the temperature of a dielectric constant needs to 
become large, it is necessary to carry out many additions of an inorganic filler to 
a dielectric constant being less than 50 conversely preferably as dielectric 
materials, and there is a possibility of spoiling the property of thermosetting resin 
original. 

[0024] And while adding an inorganic filler to the above-mentioned thermosetting 
resin, a thermosetting resin constituent can be prepared by adding cross-linking 
monomers, such as curing agents, such as a dicyandiamide, and triallyl 
isocyanurate. To the whole quantity of the inorganic filler added to thermosetting 
resin at this time, 0.5-3.0 mass % addition, carrying out is desirable, into 
thermosetting resin, it is easy to distribute an inorganic filler and it comes a 
coupling agent by this. In addition, when there is a possibility that the 
dispersibility of an inorganic filler cannot be raised as the addition of a coupling 
agent is under 0.5 mass % and an addition exceeds 3.0 mass % conversely, 
there is a possibility that the electrical property of the printed wired board 10 
which processes the capacitor layered products 20 and 21 and this which are 
manufactured, and is obtained may deteriorate. Moreover, an inorganic filler can 
be made much more easy for it to be desirable, and to be able to use one of 
sorts of these independently, or for using an epoxy silane, an amino silane, and a 
mercapto silane especially to be able to mix and use two or more sorts, and for 
this to distribute as a coupling agent, although not restricted. 
[0025] Moreover, in the above-mentioned thermosetting resin constituent, 
polymerization initiators, such as hardening accelerators, such as 2-ethyl-4- 
methylimidazole, and dicumyl peroxide, can be added if needed. 
[0026] A varnish can be prepared by dissolving in a solvent and diluting the 
thermosetting resin constituent prepared as mentioned above. Here, it is not 
restricted especially as a solvent and a methyl ethyl ketone, methyl cello 




SOROBU, N.N-dimethylformamide, N-methyl pyrrolidone, toluene, etc. can be 
used, for example, one of sorts of these can be used independently, or two or 
more sorts can be mixed and used. And the prepreg which changed 
thermosetting resin into the semi-hardening condition (B-stage) is producible by 
sinking into the base material which mentioned this varnish above, and carrying 
out grade desiccation for 2 - 10 minutes at the temperature of about 120-160 
degrees C in a dryer. 

[0027] Next, while piling up the prepreg produced as mentioned above the 
number of necessary sheets, the capacitor layered products 20 and 21 for 
processing it into a printed wired board 10 can be manufactured by putting a 
metallic foil on these one side or both sides, carrying out heating pressurization 
and carrying out laminate molding of this on 170-220 degrees C, 2-5MPa, and 
the conditions for 50 - 90 minutes. In addition, it is in these capacitor layered 
products 20 and 21 , and only one prepreg is good, without carrying out two or 
more sheet laminating. Especially as a metallic foil, it is not restricted and copper 
foil, silver foil, aluminium foil, a stainless steel foil, etc. can be used. In such a 
metallic foil, it can process using the coupling agent which mentioned above the 
front face of the side put on prepreg preferably, and this can raise the adhesion 
of a metallic foil and prepreg. 

[0028] Here, by being in the capacitor layered products 20 and 21 manufactured 
as mentioned above, and carrying out the laminating of the prepreg of one sheet 
or two or more sheets, the insulating layer which is a dielectric 3 is formed, and 
unless this insulating layer is refused especially by the following, it is called a 
dielectric 3. On the other hand, the conductive layer 30 is formed of the metallic 
foil. In addition, this conductive layer 30 may be formed in the front face of a 
dielectric 3 by performing plating processing etc. And as for 10-100, and the 
electric capacity per unit area, it is [ the dielectric constant of the above- 
mentioned capacitor layered products 20 and 21 , i.e. the dielectric constant of a 
dielectric 3, ] desirable that it is 0.155 - 3.10 nF/cm2. When there is a possibility 
that the capacitor layered products 20 and 21 which have a high dielectric 




constant as the dielectric constant of the capacitor layered products 20 and 21 is 
less than ten, and have high electric capacity cannot be obtained and a dielectric 
constant exceeds 100 conversely, there is a possibility of the amount of the 
inorganic filler added to thermosetting resin being increased, and spoiling the 
property of thermosetting resin original. Moreover, when electric capacity is small 
in the electric capacity per unit area of the capacitor layered products 20 and 21 
being less than two 0.155 nF/cm, there is a possibility of becoming the electric 
capacity which seldom changes to an ingredient conventionally and 3.10 nF/cm2 
is exceeded conversely, there is a possibility of becoming what will need to make 
it thin, becomes weak, deals with [ the amount of the inorganic filler in resin is 
made to increase, and ] the thickness of a dielectric 3, and is inferior to a sex. 
[0029] Moreover, the thickness of the dielectric 3 in the above-mentioned 
capacitor layered products 20 and 21 is 10-60 micrometers preferably [ that it is 
10 micrometers - 1.0mm ] and more preferably. When especially the thickness of 
a dielectric 3 is 10-60 micrometers, the printed wired board 10 which the above 
electric capacity per unit area became easy [ obtaining the capacitor layered 
products 20 and 21 which are 0.155-3.10 nF/cm2 ], therefore was equipped with 
these capacitor layered products 20 and 21 can be realized. On the other hand, 
the thickness of a dielectric 3 is thicker than 60 micrometers, and when it is 
1 .0mm or less, thickness of a dielectric 3 can be thickened in the capacitor 
layered products 20 and 21, fulfilling an ingredient and the electric capacity 
conditions per unit area more than equivalent conventionally. For this reason, 
manufacture of the capacitor layered products 20 and 21 becomes easy, and it is 
not only hard coming to generate the short circuit between the conductive layers 
30 which have sandwiched the dielectric 3, but it can raise productive efficiency. 
In being hard coming to also generate dielectric breakdown by the applied 
voltage between conductive layers 30, and manufacturing the cheap printed 
wired board 10 seldom multilayered like four layers or 6 layer structures by this, it 
becomes unnecessary and to make a circuit pattern thick. 
[0030] In addition, although there is a possibility that the electric capacity of the 



capacitor layered products 20 and 21 may fall when there is a possibility that the 
merit which carries out thickness of a dielectric 3 to the thickness of a dielectric 3 
being 60 micrometers or less thickly may decrease and the thickness of a 
dielectric 3 exceeds 60 micrometers conversely Thickness of a dielectric 3 can 
be set to 10-60 micrometers, or it can enable it to be thickly set to 1 .0mm or less 
from 60 micrometers about this point according to the property of the printed 
wired board 10 to need. And even if it is which case, in case it is going to obtain 
the same electric capacity as the capacitor layered products 20 and 21 
manufactured using an ingredient conventionally [ as / whose a dielectric 
constant is less than ten ], in this invention, the degree of freedom which can 
make thickness of a dielectric 3 thicker and makes area extensive ** increases, 
and a printed wired board 10 can be designed more easily. However, if there is a 
possibility that the handling of the capacitor layered products 20 and 21 may 
become difficult for the thickness of a dielectric 3 to be less than 10 micrometers 
and the thickness of a dielectric 3 exceeds 1 .0mm conversely preferably Since 
the thickness of the printed wired board 10 which practicality decreases as 
thickness of a monolayer, that is, is generally used is around 1.0mm, if the 
capacitor layered products 20 and 21 become thicker than a printed wired board 
10, it is [ a possibility that practicality may be lost ] and is not desirable. 
[0031] Moreover, as for the dielectric 3 in the above-mentioned capacitor layered 
products 20 and 21 , it is desirable to be formed so that the surface average of 
roughness height may be set to 1-7 micrometers. When there is a possibility that 
adhesion with a conductive layer 30 may fall that the average of roughness 
height of this front face is less than 1 micrometer and the surface average of 
roughness height exceeds 7 micrometers conversely, there is a possibility that 
insulation may fall. 

[0032] Moreover, as for the volume fraction often to 25 volume %, and an 
inorganic filler, in the dielectric 3 in the above-mentioned capacitor layered 
products 20 and 21 , it is desirable that the volume fraction of a base material is 
25 to 50 volume % to the whole dielectric 3 product. When there is a possibility 



that the capacitor layered products 20 and 21 may become it weak that the 
volume fraction of a base material is under 10 volume %, and handling may 
become difficult and 25 volume % is exceeded conversely, there is a possibility 
that the dielectric constant of the capacitor layered products 20 and 21 may fall. 
Moreover, when there is a possibility of causing decline in a dielectric constant as 
the volume fraction of an inorganic filler is under 25 volume % and 50 volume % 
is exceeded conversely, there is a possibility of causing degradation of a resin 
property. 

[0033] since the ceramic substrate is excelled in workability since, as for the 
capacitor layered products 20 and 21 obtained as mentioned above, the 
insulating layer is formed with the organic substrate, and the dielectric 3 is 
moreover formed using the predetermined thing as a base material or an 
inorganic filler - both a dielectric constant and electric capacity although - it 
becomes high. 

[0034] And in manufacturing the printed wired board 10 concerning claim 1, two 
or more capacitor layered products 20 and 21 manufactured as mentioned above 
can be used as inner layer material or outer layer material, and it can carry out by 
the same approach as usual. However, he is trying for the electric capacity of two 
or more capacitor layered products 20 and 21 to differ in invention of claim 1 , 
respectively. Moreover, it is desirable that the dielectric 3 in at least one capacitor 
layered product 20 (21) is formed among two or more capacitor layered products 
20 and 21 using a base material which was mentioned above, thermosetting 
resin, and an inorganic filler in a printed wired board 10. 
[0035] The electric capacity C generally expressed with micro faraday is 
C=epsilonA/t when thickness of A and a dielectric is set [ the permittivity of a 
dielectric ] to t for the area of epsilon and a capacitor layered product. - It is 
calculable in approximation by (1). According to this formula (1), by changing the 
area A of a capacitor layered product, the permittivity epsilon of a dielectric, and 
thickness t of a dielectric shows that electric capacity C can be adjusted. In 
addition, since the above-mentioned permittivity epsilon is expressed as 



epsilon=epsilonOxepsilonr when specific inductive capacity of 
epsilon0=8.854x10-12 (F/m) and a dielectric is set to epsilonr for the dielectric 
constant of vacuum, it can adjust electric capacity C by changing specific- 
inductive-capacity epsilonr, i.e., a dielectric constant, in fact. 
[0036] Then, if it makes it hit that the electric capacity of two or more capacitor 
layered products 20 and 21 differs, respectively, it can carry out by changing the 
dielectric constant of the dielectric 3 in each capacitor layered products 20 and 
21, respectively. That is, the printed wired board 10 which could realize the 
capacitor layered products 20 and 21 from which electric capacity differs greatly 
by using the dielectric 3 with which dielectric constants differ greatly if it is 
necessary to make the same area of the capacitor layered products 20 and 21 
and thickness of a dielectric 3, therefore was equipped with these capacitor 
layered products 20 and 21 for reasons of a printed wired board design etc. can 
be manufactured about two or more capacitor layered products 20 and 21. 
[0037] Moreover, if it makes it hit that the electric capacity of two or more 
capacitor layered products 20 and 21 differs, respectively, it can carry out also by 
changing the thickness of the dielectric 3 in each capacitor layered products 20 
and 21, respectively. That is, the printed wired board 10 which could realize the 
capacitor layered products 20 and 21 from which electric capacity differs greatly 
by using the dielectric 3 with which thickness differs greatly if it is necessary to 
make the same the area of the capacitor layered products 20 and 21 and the 
dielectric constant of a dielectric 3, therefore was equipped with these capacitor 
layered products 20 and 21 for reasons of a printed wired board design etc. can 
be manufactured about two or more capacitor layered products 20 and 21. 
[0038] And if the capacitor layered product has the impedance characteristic of a 
V character mold as shown by 1 1 , 12, and 13 of drawing 4 by the height of the 
electric capacity and such a capacitor layered product is used as a bypass 
capacitor in a printed wired board, it can usually control the noise component in 
the frequency range below a threshold with an impedance according to the 
above impedance characteristics. 



[0039] In invention of claim 1, when using three capacitor layered products, for 
example What has the impedance characteristic of a V character mold as shown 
by 1 1 , 12, and 13 of drawing 4 from which electric capacity differs greatly is used 
as a bypass capacitor. If the electric capacity of three capacitor layered products 
is changed, respectively, thus, three capacitor layered products in a printed wired 
board Noise control of the broad frequency component which needs the 
frequency range where it comes to have an impedance characteristic as shown 
by 14 of drawing 4 as a whole, that is, an impedance becomes low in actuation of 
both breadth, a high speed, and a low speed is realizable. This effectiveness is 
acquired also when electric capacity uses two or four capacitor layered products 
or more different, respectively as a bypass capacitor in a printed wired board. In 
addition, in adjusting the electric capacity of a capacitor layered product, the area 
of a capacitor layered product can make area of a printed wired board the 
maximum, and can extend it, or can narrow it. 

[0040] Moreover, in the printed wired board 10 concerning claim 1, invention of 
claim 2 can make the signal plane 40 with the circuit pattern of the signal line 
which transmits a signal able to intervene between two capacitor layered 
products 20 and 21 chosen from two or more capacitor layered products 20 and 
21, and can acquire the effectiveness of required noise control still more highly in 
actuation of both a high speed and a low speed by this. If it is in the printed wired 
board 10 specifically shown in drawing 1 which was mentioned above, the signal 
plane 40 is formed in the interior of an insulating layer 60 between two capacitor 
layered products 20 and 21 which consists of thermosetting resin etc. And 
electric capacity is set up so that one capacitor layered product 20 can remove a 
noise component required of high-speed actuation, and electric capacity is set up 
so that the capacitor layered product 21 of another side can remove a required 
noise component in low-speed actuation. Of course, which capacitor layered 
products 20 and 21 may be the objects for noise rejection in actuation of a high 
speed or a low speed. If the difference of the electric capacity of two capacitor 
layered products 20 and 21 which have sandwiched the signal plane 40 through 



the insulating layer 60 is large, the effectiveness of noise control required of 
actuation of both a high speed and a low speed can be acquired still more highly 
by being more desirable, connecting to a signal plane 40 the capacitor layered 
products 20 and 21 which are two from which electric capacity differs greatly in 
this way in a through hole (illustration abbreviation) etc., respectively, and using 
as a bypass capacitor. 

[0041] Moreover, invention of claim 3 is set to the printed wired board 10 
concerning claim 1. It is what makes common the voltage plane 1 or ground layer 
2 of two capacitor layered products 20 and 21 chosen from two or more capacitor 
layered products 20 and 21. While being able to acquire still more highly the 
effectiveness of noise control required of actuation of both a high speed and a 
low speed by this Only the part of the voltage plane 1 to share or a ground layer 
2 can decrease the number of the layers in a printed wired board, and can 
simplify the processing step of a printed wired board. And a miniaturization and 
thin shape-ization of a printed wired board can be easily attained by decreasing 
the number of layers. If it is specifically in the printed wired board 10 shown in 
drawing 2 , the conductive layer 30 of one side of one capacitor layered product 
20 and the conductive layer 30 of one side of the capacitor layered product 21 of 
another side are made common. And the electric capacity which can realize 
noise control required for the capacitor layered product 21 of another side in low- 
speed actuation for the electric capacity which the electric capacity of one 
capacitor layered product 20 and the electric capacity of the capacitor layered 
product 21 of another side are changed, that is, can realize noise control required 
for one capacitor layered product 20 in high-speed actuation is given. If it is in the 
printed wired board 10 shown in drawing 2 at this time, although the conductive 
layer 30 which both the capacitor layered products 20 and 21 share is made into 
the voltage plane 1 , it is good as for a ground layer 2. And in connecting 
electrically the above-mentioned capacitor layered products 20 and 21 and the 
electron device 6 mounted in the front face of a printed wired board 10 Use the 
through holes 50 and 51 of a pair and the voltage plane 1 and electron device 6 



which both the capacitor layered products 20 and 21 share by one through hole 
51 are connected. It can carry out by connecting the ground layer 2 and electron 
device 6 of each capacitor layered products 20 and 21 by the through hole 50 of 
another side. Thus, the effectiveness of noise control required of actuation of 
both a high speed and a low speed can be acquired still more highly by using 
both the capacitor layered products 20 and 21 as a bypass capacitor. In addition, 
although the number of the capacitor layered products 20 and 21 which make a 
conductive layer 30 common is one if it is in the printed wired board 10 shown in 
drawing 2 , you may be two or more sets. Moreover, especially as an electron 
device 6, it is not restricted, and active devices, such as an integrated circuit and 
a transistor, and a capacitor and a passive device like a resistor can be used, for 
example, these electron devices 6 can be arranged not only on one side of a 
printed wired board 10 but on both sides. 

[0042] Moreover, the following printed wired boards 10 can also be manufactured 
as other examples of the gestalt of implementation of invention of claim 3. 
Namely, although this printed wired board 10 is fundamentally [ as what is shown 
in drawing 2 ] the same A base material, thermosetting resin which mentioned 
above the dielectric 3 in the capacitor layered product 20, Are formed so that it 
may have a high dielectric constant by using an inorganic filler, and on the other 
hand, the dielectric 3 in the capacitor layered product 21 By using the thing of 
dielectric constants 4.4-4.7 as an inorganic filler among a base material which 
was mentioned above, thermosetting resin, and an inorganic filler, it is formed so 
that it may have a low dielectric constant. That is, the high dielectric constant 
layer is formed with the dielectric 3 of the capacitor layered product 20, and the 
low dielectric constant layer is formed with the dielectric 3 of the capacitor 
layered product 21. 

[0043] Here, as a thermosetting resin constituent for forming the above- 
mentioned low dielectric constant layer, what is chosen from an epoxy resin, 
polyphenylene oxide resin (PPO resin) or the resin that contains polyphenylene 
oxide (PPO resin) at least, polyimide resin, polyphenylene ether resin, 



bismaleimide triazine resin (BT resin), a polybutadiene resin, a fluororesin, etc. 
can be used as a resinous principle, and what was prepared by adding cross- 
linking monomers, such as curing agents, such as a dicyandiamide, and triallyl 
isocyanurate, can be used. In addition, although each can form a high dielectric 
constant layer and a low dielectric constant layer using an epoxy resin, they can 
adjust the difference of the dielectric constant of a high dielectric constant layer 
and a low dielectric constant layer by adjusting the existence of addition of an 
inorganic filler, and its loadings in this case. 

[0044] The printed wired board 10 obtained as mentioned above has the 
structure where the high dielectric constant layer and the low dielectric constant 
layer were multilayered, and the bypass capacitor is formed by forming a 
conductive layer 30 so that a high dielectric constant layer may be pinched in this 
structure. Therefore, while being able to respond to high speed signal transfer by 
the low dielectric constant layer, the bypass capacitor formed in a high dielectric 
constant layer can remove the noise accompanying high speed signal transfer, 
and stable supply voltage supply can be performed. 
[0045] Drawing 3 shows an example of the gestalt of operation of the printed 
wired board 10 in invention of claim 6, and one capacitor layered product 22 is 
formed in this printed wired board 10. And this capacitor layered product 22 is 
formed by forming a conductive layer 30 in these both sides while it carries out 
the two-layer laminating of the dielectrics 4 and 5 with which dielectric constants 
differ, and the conductive layer 30 of both sides makes it the voltage plane 1 and 
the ground layer 2, respectively. Here, in the above-mentioned capacitor layered 
product 22, the dielectric constant which can realize noise control required for the 
dielectric 5 of another side in low-speed actuation for the dielectric constant 
which can realize required noise control in high-speed actuation is given to one 
dielectric 4. In addition, if it is in the printed wired board 10 shown in drawing 3 , 
although prepared, more than one can also be prepared, and the dielectrics 4 
and 5 in the capacitor layered product 22 can also carry out the three or more 
layer laminating of that from which a dielectric constant differs, and further, the 



area of the capacitor layered product 22 can make area of a printed wired board 
10 the maximum, and can extend it, or, as for one capacitor layered product 22, 
can also narrow it. 

[0046] In manufacturing the above capacitor layered products 22, can carry out 
using the base material mentioned above, thermosetting resin, and an inorganic 
filler, but Here, by changing suitably mean particle diameter, its dielectric 
constant, etc. of the thickness and its dielectric constant of a base material, the 
class of thermosetting resin, and an inorganic filler What carried out the 
laminating of the dielectrics 4 and 5 with which dielectric constants differ more 
than two-layer at least can be obtained by producing at least two or more sorts of 
prepregs, and carrying out the laminating of such prepregs. That is, in forming 
the dielectrics 4 and 5 with which dielectric constants differ, it can carry out by 
producing the prepreg from which a dielectric constant differs. 
[0047] And in manufacturing the printed wired board 10 concerning claim 6, one 
or more above-mentioned capacitor layered products 22 can be used as inner 
layer material or outer layer material, and it can carry out by the same approach 
as usual. If it is in the printed wired board 10 shown in drawing 3 , the both sides 
of one capacitor layered product 22 are put by the insulating layer 60 which 
consists of thermosetting resin etc. Moreover, in connecting electrically this 
capacitor layered product 22 and the electron device 6 mounted in the front face 
of a printed wired board 10, it can carry out by using the through holes 50 and 51 
of a pair, connecting a voltage plane 1 and an electron device 6 by one through 
hole 51, and connecting a ground layer 2 and an electron device 6 by the through 
hole 50 of another side. Thus, although the above-mentioned capacitor layered 
product 22 can be used as a bypass capacitor, the effectiveness of required 
noise control can be acquired in actuation of both a high speed and a low speed 
by one capacitor layered product 22 by having made two or more sorts of 
dielectrics 4 and 5 in the capacitor layered product 22 into double lamination 
using the dielectric material with which dielectric constants differ especially in 
invention of claim 6. 



[0048] 

[Example] Hereafter, an example explains this invention concretely. 

[0049] (Example 1) Each component of a thermosetting resin constituent and its 

loadings are as being shown below. 

- Bromination bisphenol A mold epoxy resin 88 mass sections (weight per epoxy 
equivalent 500 and "YDB-500" by Tohto Kasei Co., Ltd.) 

- Cresol novolak mold epoxy resin The 9.7 mass sections (weight per epoxy 
equivalent 220 and "YDCN-701" by Tohto Kasei Co., Ltd.) 

- Dicyandiamide The 2.3 mass sections and 2-ethyl-4-methylimidazole The 0.097 
mass sections and epoxy silane Three mass sections ("A-187" by Nippon Unicar) 

- the solvent which does 50 mass % content of 50 mass % and N.N- 
dimethylformamide for methyl cellosolve at the epoxy resin constituent which 
blended each component of the barium titanate (mean particle diameter: 1 .2- 
micrometer, dielectric constant:5000) 300 mass section above, and was obtained 

- in addition, the varnish of resin concentration 80 mass % was prepared. 
[0050] Next, the above-mentioned varnish was sunk into this, using glass fabrics 
(thickness: 30 micrometers, dielectric constant:5.8) as a base material. 160 
degrees C of desiccation after sinking in were performed for 4 minutes. Resin 
coating weight was 84 mass %. On the other hand, the Sth page (a shy knee 
side, glossy surface) of double-sided roughening copper foil with a thickness of 
35 micrometers was processed using the coupling agent (epoxy silane), both 
sides of one prepreg obtained as mentioned above were countered, this field 
side was piled up, and the capacitor layered product 20 was obtained for this 
heating and by carrying out pressing the condition for 170 degrees C, 3MPa, and 
120 minutes. 

[0051] Furthermore, while piling up the prepreg of one sheet which infiltrated into 
one field of this capacitor layered product 20 the thermosetting resin constituent 
which has dielectric constants 4.4-4.7, the capacitor layered products 20 and 21 
which make a conductive layer common were obtained by allotting copper foil to 
the field of this outside and performing heating pressing. 



[0052] And while using these capacitor layered products 20 and 21 as the inner 
layer base material and carrying out the laminating of the prepreg of one sheet 
into which the thermosetting resin constituent which has dielectric constants 2.2- 
3.9 for the prepreg of one sheet which infiltrated into one field the thermosetting 
resin constituent which has dielectric constants 4.4-4.7 in the field of another side 
was infiltrated, the copper foil (illustration abbreviation) used as an outer layer 
base material was allotted to the field of both sides, and heating pressing was 
performed. Then, the multilayer printed wired board 10 as shown in drawing 2 
was manufactured by forming through holes 50 and 51 by taking a flow with a 
inner layer base material and an outer layer base material, and carrying IC chip 
in the front face of an outer layer base material further. 

[0053] (Example 2) As a coupling agent, the printed wired board 10 was obtained 
for the amino silane ("A-1 100" by Nippon Unicar) like the example 1 except **** 
for 3 mass sections. 

[0054] (Example 3) As a coupling agent, the printed wired board 10 was obtained 
for the mercapto silane ("KBM803" by Shin-Etsu Chemical Co., Ltd.) like the 
example 1 except **** for 3 mass sections. 

[0055] (Example 4) The epoxy silane was carried out as a coupling agent, and 
the printed wired board 10 was obtained for barium titanate like the example 1 as 
the 4.5 mass sections and an inorganic filler except **** for the 450 mass 
sections. 

[0056] (Example 5) A coupling agent was not added but the varnish was obtained 
like the example 1 except having used the copper foil which is not processed by 
the coupling agent. 

[0057] (Example 6) The printed wired board 10 was obtained like the example 1 
except having used the copper foil which is not processed by the coupling agent. 
[0058] (Example 7) The epoxy silane was carried out as a coupling agent, and 
the varnish was obtained for barium titanate like the example 1 as 9 mass 
sections and an inorganic filler except **** for the 900 mass sections. 
[0059] (Example 8) The printed wired board 10 was obtained like the example 1 




except having used the copper foil which is not processed by the coupling agent 
not using the coupling agent and the inorganic filler. 
[0060] And varnish shelf life was investigated about the above-mentioned 
examples 1-8. the thing which varnish shelf life takes varnish 50cm2 into a 
sample bottle, and leaves this for four days at 25 degrees C and by which the 
hard cake was formed in the varnish pars basilaris ossis occipitalis - "- it is - " - 
that in which a hard cake was not formed was evaluated as "nothing." Here, that 
in which a hard cake was not formed of varnish shelf life, i.e., "it is nothing", is 
desirable. Furthermore based on IPC-TM -650, the dielectric constant of the 
capacitor layered product 22 in a printed wired board 10, electric capacity, and 
the Peel reinforcement were measured. These results are shown in Table 1 and 
2. 

[0061] 



[Table 1] 









nm\2 




*»J4 






106 


106 


106 


106 I 




\l m 


30 


30 


30 


30 






5.8 


5.8 


5.8 


5.8 




H m 


L2 


1.2 


1,2 


1.2 




1MHz 


5000 


5000 


6000 


5000 


















BaTi0 3 


BaTiQa 


BaTiOa 


BaTi0 3 






100 


100 


100 


100 






300 


300 


300 


450 
















mm 


3 


3 


3 


4.5 






47 


47 


47 


40 




i®m 


33 


33 


33 


41 






20 


20 


20 


19 












*9 




ix m 


3 


3 


3 


3 




fi ra 


50 


50 


50 


50 






14.6 


14.6 


14.6 


20.9 




nF/cm 2 


0. 259 


0. 259 


0.259 


! 0. 361 




N/cro 


10.4 


10.4 


11.0 


9.0 






ML 









[0062] 
[Table 2] 
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[0063] The things of examples 1-7 are a high dielectric constant and high electric 
capacity, and if examples 1-4 are moreover compared with examples 5 and 6, it 
will be checked by processing copper foil by the coupling agent that the Peel 
reinforcement improves, so that it may see in Table 1 and 2. 
[0064] on the other hand - although the Peel reinforcement of the thing of an 
example 8 is good - both a dielectric constant and electric capacity - although - 
it is checked that it is smaller than the thing of examples 1-7. 
[0065] 

[Effect of the Invention] Since the electric capacity of two or more capacitor 
layered products differs, respectively while having two or more capacitor layered 
products which made the conductive layer prepared in the both sides of a 
dielectric the voltage plane and the ground layer, respectively, the printed wired 
board which starts claim 1 of this invention as mentioned above can obtain an 
impedance low in a broad frequency range, and can realize noise control of a 
required broad frequency component in actuation of both a high speed and a low 
speed. 



[0066] Moreover, since invention of claim 2 is making the signal plane intervene 
between two capacitor layered products chosen from two or more capacitor 
layered products, it can acquire still more highly the effectiveness of noise control 
required of actuation of both a high speed and a low speed. 
[0067] Moreover, it can decrease the number of the layers in a printed wired 
board, and can simplify the processing step of a printed wired board while it can 
acquire still more highly the effectiveness of noise control required of actuation of 
both a high speed and a low speed, since invention of claim 3 makes common 
the voltage plane or ground layer of two capacitor layered products chosen from 
two or more capacitor layered products. 

[0068] Moreover, while being able to realize the capacitor layered product from 
which electric capacity differs greatly especially when the area of a capacitor 
layered product and the thickness of a dielectric are the same since the dielectric 
constants of a dielectric [ in / in invention of claim 4 / two or more capacitor 
layered products ] differ, respectively, the printed wired board equipped with 
these capacitor layered products can be manufactured. 
[0069] moreover, invention of claim 5 - two or more capacitor layered products 
while being able to realize the capacitor layered product from which electric 
capacity differs greatly especially when the area of a capacitor layered product 
and the dielectric constant of a dielectric are the same since the thickness of the 
dielectric to kick differs, respectively, the printed wired board equipped with these 
capacitor layered products can be manufactured. 

[0070] Moreover, since the printed wired board concerning claim 6 carries out the 
laminating of the dielectric with which dielectric constants differ more than two- 
layer at least, and it makes the conductive layer of the both sides of this capacitor 
layered product the voltage plane and the ground layer, respectively while it is 
equipped with the capacitor layered product formed by preparing a conductive 
layer in these both sides, it can acquire the effectiveness of required noise 
control in actuation of both a high speed and a low speed by one capacitor 
layered product. 



[0071] Thermosetting resin and mean particle diameter as a dielectric invention 
of claim 7 Moreover, 0.01-5 micrometers, The inorganic filler whose dielectric 
constants are 50-10000 is sunk into the base material whose thickness is 5-40 
micrometers and whose dielectric constants are 5-30. This base material one 
sheet or by carrying out two or more sheet laminating Since at least one thing in 
which thickness was formed so that the average of roughness height of 10 
micrometers - 1 .0mm and a front face might be set to 1-7 micrometers and a 
dielectric constant might be set to 10-100 is used, while excelling the ceramic 
substrate in workability, each of dielectric constants and electric capacity can be 
obtained highly. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing an example of the gestalt of 
operation of this invention. 

[Drawing 2] It is the outline sectional view showing the other examples of the 
gestalt of operation of this invention. 

[Drawing 3] It is the outline sectional view showing the other examples of the 




gestalt of operation of this invention. 

[Drawing 4] It is the graph which shows the relation of the frequency and 
impedance in a capacitor layered product. 
[Description of Notations] 

1 Voltage Plane 

2 Ground Layer 

3 Dielectric 

4 Dielectric 

5 Dielectric 

6 Electron Device 

20 Capacitor Layered Product 

21 Capacitor Layered Product 

22 Capacitor Layered Product 
30 Conductive Layer 

40 Signal Plane 
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[Drawing 1] 
30(2). 
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